The inhibition of glycogen synthesis by fatty acids is not mediated by inhibition of extracellular signal-regulated kinase 1/2
Dear Sir, Insulin is a multi-functional hormone that activates several intracellular signalling pathways. After initiation of insulin receptor autophosphorylation, a signalling cascade ensues, including phosphorylation of IRS-1 and IRS-2, activation of P-I3 kinase and phosphorylation of extracellular signal-regulated kinase 1/2 (mitogen activated protein kinase). Usui et al. [1] presented data to suggest that NEFA inhibit insulin-stimulated activation of extracellular signal-regulated kinase 1/2 and proposed that this was responsible for the negative effects of NEFA on insulin action. To examine effects of individual fatty acids on insulin signalling, we attempted to replicate the findings in an identical cell line; HIR (rat-1 fibroblast, overexpressing the human insulin receptor, a gift of D. McClain, University of Mississippi Medical Center, [2] )
The expected inhibition of glycogen synthesis was observed when the cells were pre-incubated with 1 mmol/l palmitate for 2 h and palmitate was included during incubation with insulin [3, 4] , (Fig. 1) . On the other hand, under identical pre-incubation conditions, insulin-stimulated extracellular signal-regulated kinase 1/2 phosphorylation was similar in the control and palmitate-treated cells when observed with an antibody specific for the phosphorylated form of extracellular signal-regulated kinase 1/2 ( Fig. 2A) , (NEB, Beverly, Mass. USA). Quantitative scanning of the x-ray film showed no differences between control cells and cells pre-treated with palmitate (data not shown). Figure 2B shows equal loading on the gel by an antibody specific These data support the role of NEFA to inhibit glycogen synthesis but they also suggest that inhibition of mitogen activated protein kinase is not a necessary component of this effect. Other mechanisms of inhibition of insulin signalling are therefore likely.
Yours sincerely, S.R. Smith, J. C. Lovejoy, J. P. DeLaney, I. Ruyter, M. McNeil
